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Synthetic Human Growth Hormone (Somatropin) Analysis by LC/MS (ESI) 
 
 
1  Scope 
 
This procedure allows for the analysis of items suspected of containing Somatropin.  Somatropin 
is a synthetic form of human growth hormone (hGH) found in many commercial preparations.  
These preparations are typically provided in a lyophilized powder form along with a fixed 
volume of diluent to prepare a specific concentration.  A variety of substances are used as 
diluents including bacteriostatic water and saline.  Typical items consist of labeled vials and 
injection pens.  Unlabeled items may also be accepted for analysis on a case-by-case basis. 
 
This procedure applies to General Chemistry personnel in the Chemistry Unit that are qualified 
to examine evidence for the presence of synthetic hGH. 
 
 
2  Equipment/Materials/Reagents 
 

 Common laboratory glassware and equipment 
 Analytical balance 
 pH strips 
 Liquid chromatography system with a Zorbax 300SB-C3 column (or equivalent) 

coupled to a mass spectrometer (LC/MS) with electrospray ionization (ESI) (e.g., 
Thermo LTQ, Thermo LTQ OrbiTrap XL, Thermo Exactive OrbiTrap) 

 ProMass for Xcalibur (automated ESI deconvolution software) 
 Acetonitrile 
 Deionized water 
 Formic acid 
 Genotropin Miniquick (Pfizer®) 
 Trifluoroacetic acid (TFA) 

 
 
3  Standards and Controls 
 
3.1 Negative Control 
 
A Negative Control will be prepared by mirroring the process used to prepare a sample from a 
questioned item.  For example, use the same volume of deionized water or submitted diluent 
from the same source and lot and within a similar container used to extract the questioned 
item(s).  It is left to the discretion of the examiner as to what constitutes an adequate Negative 
Control. 
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3.2  Genotropin Miniquick (Pfizer®) (~800 ug/mL) 
 
Genotropin Miniquick devices are stored in a freezer.  Prior to use remove a device and allow it 
to thaw at room temperature for at least 15 minutes.  Prepare the injectable solution by mixing 
the lyophilized powder with the diluent using the commercial device.  This solution results in a 
concentration of ~800 ug/mL.  Transfer any remaining solution to a labeled glass vial and store 
in a freezer. 
 
3.3  hGH Positive Control (~200 ug/mL) 
 
Dilute the above GENOTROPIN MINIQUICK solution in deionized water to yield a 
concentration of ~200 ug/mL.  Transfer any remaining solution to a labeled glass vial and store 
in a freezer.  The 200 ug/mL Positive Control will be verified at the time of use.   
 
 
4  Sampling 
 
Statistical sampling is performed according to the General Chemistry Sampling Guidelines for 
Bulk Materials and Multi-Unit Populations (GenChem 21). 
 
When non-statistical sampling is utilized on a heterogeneous item, the results of examinations 
will be clearly limited to the sample(s) that were selected and examined. 
 
 
5  Procedure 
 

a. Verify that the LC/MS is in proper working condition by analyzing the hGH Positive 
Control (~200 ug/mL) using the instrumental operating conditions in section 8. 

 
b. Visually examine each item and record observations.  If statistical sampling is required, 

refer to Sampling Guidelines for Bulk Materials and Multi-Unit Populations (GenChem 
21). 

 
c. If necessary, prepare the item solution by dissolving in the associated diluent.  Use 

deionized water if a diluent was not included with the item.  Make note of the estimated 
hGH concentration based on the item packaging.  If deionized water was used, add the 
same volume of deionized water from the same source to an empty, labeled test tube as a 
Negative Control. 

 
d. Transfer an aliquot of the item solution to a labeled test tube.  Dilute the item solution 

with deionized water to yield a final hGH concentration of ~200 ug/mL.  Use an empty, 
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labeled test tube as a Negative Control if one was not prepared in step (c) and add the 
same volume of deionized water from the same source.  Vortex mix the Negative Control 
and item solutions. 

 
e. Transfer aliquots of the Negative Control and item solutions to labeled autosampler vials.  

Analyze the Negative Control(s), questioned item(s), and ~200 ug/mL hGH Positive 
Control by LC/MS (ESI) using the instrumental operating conditions in section 8.  
Incorporate deionized water blanks between each sample. 

 
f. Process applicable mass spectra using ProMass for Xcalibur ESI deconvolution software: 
 

1. Export the desired mass spectrum from the Xcalibur Qual Browser (right click, 
Export – Clipboard – Exact Mass). 

2. Open ProMass for Xcalibur software and click on the “Build Params” icon. 
3. Load the “hGH.PARAMS” file. 
4. Click on the clipboard icon, which will run the deconvolution program.  A report 

containing the Base Peak Mass, Intensity, and Spectral Quality will be generated.  
Print a copy of the report for the case notes. 

 
 
6  Calculations 
 
Not applicable 
 
 
7  Measurement Uncertainty 
 
Not applicable 
 
 
8  Instrumental Conditions 
 
The following instrumental conditions are not intended to be prescriptive nor exhaustive.  Minor 
modifications to the conditions may be used as needed and without authorization, provided the 
same conditions are used for all applicable solvent blanks, control samples, and questioned 
items; and the Positive Control(s) provide acceptable data.  The utilized conditions will be 
recorded and retained with the case notes. 
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9  Limitations 
 
The following conclusions apply to the analysis of items for the presence of hGH: 
 

 Consistent with 
 Not identified 
 Inconclusive 

 
Refer to Chemistry Unit (CU) FBI Approved Standards for Scientific Testimony and Report 
Language for General Chemistry (GenChem 32, ASSTR), General Approach to Report Writing 
in General Chemistry (GenChem 27), and Department of Justice Uniform Language for 
Testimony and Reports for General Forensic Chemistry and Seized Drug Examinations 
(GenChem ULTR) for examples of reporting examination conclusions and the associated 
limitations and decision criteria. 
 
Refer to General Chemistry Instrument Parameters (GenChem 34) for instrumental limitations 
and decision criteria. 
 
Refer to General Chemistry Guidelines for Comparison of Mass Spectra (GenChem 33) for mass 
spectra comparison decision criteria. 
 
 
10  Safety 
 
Take standard precautions for the handling of all chemicals, reagents, and standards.  Some of 
the chemicals may be carcinogenic.  Refer to the FBI Laboratory Safety Manual for the proper 
handling and disposal of all chemicals.  Personal protective equipment should be used when 
handling any chemical and when performing any type of analysis. 
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Rev. # Issue Date History 
0 12/05/11 Original document. 
1 08/17/20 Removed previous sections 1 (Introduction), 3 (Principle), 4 

(Specimens), 7 (Calibration), and 11 (Decision Criteria); renumbered 
sections accordingly. 
Edited new section 1 for clarity and to include personnel. 
Changed lettered listing in new section 2 to bullets and revised the list. 
Edited new section 3 to add detail; changed formatting. 
Added content to section 4 (Sampling) and updated reference. 
Edited content of section 5 for clarity.   
Changed new section 7 title from ‘Uncertainty of Measurement’. 
Added first paragraph in section 8; edited remainder of section for 
formatting and clarity. 
Section 9 edited to include conclusion statements and references to 
ASSTR, ULTR, etc. 
Updated references in section 11, changed formatting. 
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